Introduction {#sec0005}
============

Femoral neck stress fracture is an uncommon injury, and bilateral fractures are even rarer. This location corresponds to 5% of all stress fractures, and are more common among athletes (11%), military personnel, the elderly, and individuals with metabolic disorders, being rarely found in healthy individuals.[@bib0005], [@bib0010]

The homeostasis of bone tissue requires continuous synthesis and absorption of bone components. Under normal conditions, there is a balance between osteoblastic reconstruction and osteoclastic resorption.[@bib0015], [@bib0020], [@bib0025] Osteoclastic activity reaches a peak at three weeks after the beginning of the repetitive stress on the bone.[@bib0015], [@bib0030], [@bib0035] The accumulation of abnormal mechanical load on a given area of the bone may alter the equilibrium in favor of catabolic osteoclast activity and pathologically increase bone resorption, producing microfractures in the bone.[@bib0020], [@bib0040]

Etiologically, stress fractures can be divided into two types: (1) fatigue, which is secondary to an abnormal stress applied on a bone with normal structure and elasticity[@bib0045], [@bib0050], [@bib0055] (in the femoral neck these fractures are often observed in military personnel and long-distance runners)[@bib0060], [@bib0065]; (2) by the impairment of normal muscular force applied to the bone with poor structure and elasticity[@bib0045], [@bib0050], [@bib0065] (occurs more frequently in older patients and is often associated with postmenopausal osteoporosis or other types of osteoporosis caused by rheumatoid osteoporosis, diabetes mellitus, or use of corticosteroids).[@bib0045], [@bib0050], [@bib0070], [@bib0075]

This report presents a rare case of bilateral stress fracture of the femoral neck in a young, healthy, non-athlete patient.

Case report {#sec0010}
===========

Male patient, 43, electrician, non-athlete, smoker, with no history of metabolic disease, diabetes, impaired renal function, or use of corticosteroids. He reported pain in both hips for a year when in professional activity, which reduced at rest. During this period, he was seen in various outpatient clinics and diagnosed with tendinitis or pain due to overload of the hip joint, and was treated with non-steroidal anti-inflammatory drugs. Physical examination revealed discrete limping with painful facies, functional impairment, especially in internal rotation. Radiographic examination showed a bilateral coxa vara with cortical interruption and a sclerotic area in both femoral necks ([Fig. 1](#fig0005){ref-type="fig"}). CT scan confirmed the diagnosis and narrow femoral necks were observed ([Fig. 2](#fig0010){ref-type="fig"}). As the diagnosis had already been determined by radiography, further examinations, such as magnetic resonance imagining (MRI) or bone scan, were not necessary. The treatment was fixation with two 7-mm cannulated screws, as the femoral neck was too narrow for the placement of three screws or a sliding hip screw ([Fig. 3](#fig0015){ref-type="fig"}). As fixation was performed in both hips, the patient was oriented to not bear weight for six weeks; thereafter, assisted loading with crutches was authorized.

Discussion {#sec0015}
==========

An epidemiological review revealed numerous risk factors for the development of stress fractures, including female gender, age, low bone density and bone strength, low aerobic conditioning, low level of physical activity in the past, smoking, and excessive running.[@bib0080] Apulia et al.[@bib0085] found a correlation between low bone mineral density in the femur and stress fracture in military personnel. These fractures are also found in patients with an abnormal femoral anatomy, renal osteodystrophy, use of corticosteroids, amenorrhea, and osteomalacia.[@bib0090], [@bib0095], [@bib0100], [@bib0105], [@bib0110], [@bib0115], [@bib0120] Most reports of bilateral stress fracture are related to bone insuficiency and are observed in elderly patients. Therefore, the authors believe that the present case is truly rare, as it occurred in a young adult with no evidence of previous illness or metabolic abnormality that could explicate the fracture.

Naik et al.[@bib0125] have shown that repetitive activity could produce an abnormal stress in both hips. Thus, a bilateral femoral neck stress fracture could occur in non-athlete patients without bone changes. Some authors believe that repetitive load on the hip abductor muscles may lead to muscle fatigue and loss of the shock absorption capacity. Muscle fatigue affects the position of the body\'s center of mass, and alters the pattern of stress and strain on the femoral neck. Clinical and biomechanical studies have suggested that, due to muscle fatigue, patients develop a compensatory gait that modifies the forces acting on the hip, thus precipitating a femoral neck stress fracture.[@bib0130], [@bib0135]

The complaints include groin, thigh, or knee pain reducing at rest which may represent a difficult diagnosis due to the vague presentation of symptoms.[@bib0010], [@bib0140] Thus, these patients are often treated for muscle strain, tendinitis, or early onset hip osteoarthrosis.[@bib0145] Pihlajamäki et al.[@bib0150] noted that these complaints should raise a high degree of suspicion for femoral neck stress fracture in healthy, young, male patients who report pain in the groin and/or hip during physical activities. It is also important to note that stress fractures, although symptomatic, are not incapacitating unless they become acutely displaced and/or modify the hip joint.[@bib0125]

Approximately 75% of femoral neck stress fractures may be misdiagnosed or undiagnosed on physical examination.[@bib0155] When both sides are involved, the percentage of misdiagnoses increases even further, as they are often undisplaced.[@bib0160] Clinical examination is also non-specific; there may be pain at hip rotation, especially with limitation and pain during internal rotation.

At the onset of symptoms, radiographic examination may be normal. Usually, radiographs demonstrate bone changes two or three weeks after the onset of symptoms; these alterations are diagnosed in less than 10--29% of cases[@bib0090], [@bib0120] During radiographic examination, it is important to keep the lower limb in internal rotation, so that the entire length of the femoral neck is better shown. CT scan may help diagnosing, but MRI and bone scan are considered to be the most suitable exams for early diagnosis. Bone scan with technetium-99m (^99m^Tc) is more sensitive in bone remodeling areas, but it lacks specificity due to similar findings in cases of infection, osteonecrosis, and tumor. MRI is considered to be 100% sensitive, specificand more accurate for early diagnosis and for differentiation with tumor and infection.[@bib0095], [@bib0115], [@bib0120], [@bib0165] The authors agree with Naik et al.[@bib0125]: when the fractures are evident in the initial radiograph, there is no need for additional tests to confirm the diagnosis. In the present case, CT scan helped not only in diagnosis, but also evidenced a very narrow femoral neck bilaterally, which helped define the surgical technique to be used.

Treatment of femoral neck stress fractures is still a great challenge for surgeons. Upon radiographic examination, two types of fracture can be identified: tension and compression. The most concerning are those caused by tension, as they may displace and, if undiagnosed, cause late osteonecrosis of the femoral head.[@bib0170] In young and active individuals with bilateral stress fracture of the femoral neck, even in non-displaced fractures, prolonged bed rest is not recommended or reliable. Osteosynthesis and early referral for physical activity are needed. However, complications such as avascular necrosis, re-fracture, varus collapse, and nonunion have been reported after stabilization with multiple screws or sliding hip screw.[@bib0090] In this case report, the patient was young, active, and the fracture showed no displacement. Two cannulated screws were indicated for fixation of the fracture. This indication was made after surgical planning, through the analysis of the CT, which indicated that the femoral neck was too narrow. Therefore, the possibility of stabilization with a sliding hip screw was discarded, and the authors decided to use three cannulated screws.

The diagnosis of femoral neck stress fracture in young and active patients without evidence of prior metabolic disease is difficult to make. If radiographs are inconclusive, bone scan and MRI (gold standard) are important for the diagnosis. Although in this case the diagnosis was late, the authors emphasize the importance of obtaining the diagnosis of stress fracture for successful treatment, regardless of the patient\'s level of activity.

Conflicts of interest {#sec0020}
=====================

The authors declare no conflicts of interest.

Study conducted at the Service of Orthopedy and Traumatology, Hospital Santa Teresa, Petrópolis, RJ, Brazil.

![Panoramic anteroposterior radiograph of the pelvis disclosing bilateral cortical interruption of the femoral neck.](gr1){#fig0005}

![CT scan image in axial section of the femoral neck region of both hips, showing a narrow and sclerotic femoral neck.](gr2){#fig0010}

![Panoramic anteroposterior and lateral radiographs of the hips showing the fixation of both femoral necks with two cannulated screws.](gr3){#fig0015}
